An expression has been obtained for the differential cross-section for the elastic scattering of intcrmediace energy charged particles by heavy nuclei, using a complex potential and employing the variational method due to Montroll and Greenberg. The potential considered ts of the type V = -(V0 + i W'0) ir:side the r..ucleus and zZe~ /r outside.
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The express:on obtained for the differential elas:ic scattering cross-section has been used in the case ~f scattering of 32Mev protons from gold. These have been compared with the experimentally determined cross-sections. It has also been shown that the present method of calculation gives results which are in good agreement with thoso obtained by using the partial wave method.
Theoretical calculations of the angular distribution of the elastic scattering of protons using a complex square-well potential have been carried out by a number of workers/! upto an energy of 18.5 Mev. In all these, partial wave method of calculation has been employed which becomes somewhat tedious for higher proton energies and heavier scatterers.
For the calculation of the scattering cross-sections of protons of higher energy from heavier scatterers we have employed the Montroll-Greenl:erg2l variational method with complex square-:well potential. This method has recently been used by lzumo 3 l for investigating alpha-scattering and by Mohr and Robson 4 l in the case of neutron-scattering.
The potential assumed in the present calculatio11s is for for r<a) r>a .
(1) The differential sca.ttering cross·section is gived by
In equation (3), A., K, ki> wa and va are complex quant1t1es. In order to obtain the scattermg cross·section, it is necessary to separate real and imaginary ,parts in ~quation (3).
To do this, we first note that both lwal and Ivai are large compared to 3 
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The separation of real and imaginary parts of equation (3) is now fairly simple. We also make the assumption that the absorptive part of the complex potential W 0 is small conpared to (EP+V 0). Then if we write k1 =c1 +idt> the following approximate exJ?ressions for -:1 and d 1 can be easily obtained:
'i'he cvall.l.<'!.tion of real and imaginary parts of K then follows simply.
Using similar approximations the real and imaginary parts of ctJ and v can be evaluated.
The following values were used in carrying out the calculations: V0 =45 Mev, W 0 =20 Mev and a= 1.42 X AI 13 X 10-13 em. The above method has been used to calculate the differential elastic scattering cross-section for the two elements, gold and copper for the proton energies of 32.1 Mev and 18.3 Mev respectively. The latter have been compared with the cross-sectiot1s calculated by Chase and Rohrlich employing the partial wave method. These are plotted in Figure 1 . The qualitative agreement between the two curves justifies the use of this approximation method in calculating the differential elastic scattering cross-section of intermediate energy protons. From Figure 1 , it is found that the cross-sections calculated by the M-G method are in general higher than those calculated by the exact method. This has also been observed by Mohr and Robson 4 > who point out that the M-G cross-sections in the case of a complex potential are expected to be higher than the exact ones because of the fact that the former include a factor equal to the sqU2.re of the modulus of the complex potential. For scattering angles below about 40°, however, M-G cross-sections in the present case tum out to be lower than the exact ones. In Figure 2 , the cross-sections calculated from the above considerations have been compared with the experimentally determined cross-sections for the scatterin~ of 32 Mev protons from gold*. The poor agreement is probably due to the use of t~e square-well type of pote<~.tid in the present calculations. It is known that the square-well type complex potential gives results which are in agreement with experimental observations only for scatterers of low nuclear charge, e.g. aluminium. For heavier nucl~i where back scattering is relatively low this model does not give satisfactory agreement 6 >. It has been shown by Wood and Saxon 7 > that better agreement with experimental results can be obtained by using a diffused boundary model of the nucleus. Calculations are in progress using this type of potential.
